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Abstract
The failure to recognize the importance of farmers' education through extension service poses a threat to the effectiveness of agricultural development. The study assesses the impact that location, gender, and educational status have on small-scale farmers' access to extension services. Multi-stage random sampling technique was used to select 1,440 farmers who were interviewed for this study. Results revealed that access to extension service is significantly (P < 0.05) dependent on the location of the farmer but significantly independent of the gender and educational level of the farmer. There is a general low level of access to extension services. There is no significant difference in the level of access to extension services due to gender, but male has more access. The research concluded that education plays an important role in accessing extension services. The study recommends that the government improve the security situation in north central Nigeria and revamp the agricultural extension service department.
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Introduction
Gender is the social differences between men and women (Oladeebo, 2012); it focuses on the relationship between men and women in terms of their roles, access to and control over production resources, division of labor, and other needs (Imoh and Nwachukwu (2016). The activities of women in agriculture cannot be over-emphasized, as African women, especially Nigerians, play a crucial role in the production of approximately 60-80% of agricultural products, including growing food crops (Ajadi et al., 2015). Women perform most of the farm operations themselves, even when such heavy work as land clearing or ridge making is involved, and production inputs like extension services are unavailable. According to FAO (2013), it has been observed that there is a wide gap in access to a wide range of agricultural resources, such as land, labor, education, credit facilities, and extension services between men and women.
In Nigeria, tradition holds that males have the right to land ownership but this tradition deprives women of the most valuable resource (land) in agricultural production. Iwena (2015) describes land as the most basic and important factor of production which supports the growth of crops and the rearing of animals, among others. Women rely on the use of land given to them by their husbands in the West (Daudu et al., 2022). These researchers noted that in some cases, women resort to using leased land for their farming activities (this is only possible with a few enlightened women farmers). The system of temporary acquisition of land does leave women vulnerable to planting permanent crops like fruit trees, oil palm, cocoa, coffee, and rubber (Olumba et al., 2024). Tradition limits women farmers to planting some crops while leaving some that are forbidden by tradition, for instance, in some parts of Enugu State in Nigeria, women do not plant or harvest yams, palm trees, etc. If women are allowed access to valuable production factors like land and are not limited by tradition, they would improve food production in the country. 
It is widely expressed that education is an instrument for social, economic, and political change, hence, no country can truly witness development without educated human resources. According to Ihebereme (2010), Girl-child education has a unique feature akin to it because of their outstanding role in national development. Osuji (2015) noted that women are light in most homes, especially when they are empowered through education. But most rural women do not meet up with men and their urban counterparts in education and training, despite widespread campaigns and efforts by the government to reduce illiteracy. For instance, Okoli (2011) stated that rural women farmers’ illiteracy rate is as high as 78%, yet these rural women farmers form the bulk of food producers. Farmers’ education and training at any level will expose the women to access loans, embrace new technologies that will boost agricultural production, stand on their right to access land for production, form and manage cooperative societies, and oppose most traditions that pose a problem to food production by women. Farmers' education is meant to be provided by extension workers.
Agricultural extension workers, as described by Aneke (2011), are personnel trained with the aim of disseminating research information on improved farming techniques, helping them to improve on the farming skills and general welfare and as well as the development of leadership qualities. They also help farmers to learn how to make less expenses and give them other economic information about farm operations. The extension workers also help rural farmers to form co-operative societies, which help them contribute their resources to improve their production (Aneke and Alio 2018). They are expected to organize seminars, conferences, and workshops where they teach, train, and enlighten farmers on skills and practices that would boost agricultural production. This means that if farmers are trained via extension workers through seminars, workshops, farm and home visits, and field demonstrations, they will do well. But research has shown that the rate of performance of extension workers is low, according to Aneke and Alio (2018) was due to some bottleneck caused by the government. The author noted that extension workers are poorly equipped to meet the standard that will enable them function properly. In most cases, they perform duties outside their training which impact a little to increase food production.
Based on the above, this study therefore assesses the impact of gender, location, and educational status on small-scale farmers to agricultural extension services in North Central Nigeria.
The specific objectives are to:
1. Determine farmers’ rating of access to agricultural extension service in each State
2. Rate access to agricultural extension service by gender
3. Rate access to agricultural extension service by educational status
4. Determine gender access to agricultural extension services in each state
5. Determine gender access to the agricultural extension service in each educational category
The Hypothesis of the study stated that:
Ho: Small-scale farmers’ access to agricultural extension services in North Central Nigeria does not depend on the location (state), gender, the farmers’ educational status, or the interaction of these factors.
Materials and Methods
	The study was carried out in the north central zone of Nigeria. It is one of the six geo-political zones in the country; the population of the study consists of small-scale farmers in selected communities in the north central region of Nigeria. Four states were randomly selected out of the 7 states in the zone, which are Plateau State, Kogi State, Benue State, and Nasarawa state.
Multi-stage sampling technique was used to select the sample size. In the first stage, three (3) agricultural zones were selected from each of the states, while in the second stage, six (6) agricultural extension blocks from each of the agricultural zones were randomly selected, giving a total of 18 blocks. In the third stage, 5 cells were randomly selected from each of the 18 agricultural extension blocks, resulting in a total of 90 cells. Finally, in each of the 90 cells (fourth stage), 4 farmers (2 male farmers and 2 female farmers) were randomly selected, giving a total of 360 respondents (180 male farmers and 180 female farmers) from each of the states. In total, 1,440 respondents (720 male farmers and 720 female farmers) from four north central states were interviewed within 2 months for this study.
Data collected were subjected to descriptive statistics, while three-way independent analysis of variance (ANOVA) (Field, 2005) was used for the analysis, and it is expressed mathematically as:  
[bookmark: _Toc420790765][bookmark: _Toc420791126][bookmark: _Toc420791545][bookmark: _Toc421390531][bookmark: _Toc421391036]Yijkt	=	μ + Li + Gj + Et  + LGij + LEit  + GEjt  + LGEijt + eijtk ……………………..… 1
 Where:
Yijtk = Individual farmer’s response on his/her level of access to agricultural extension services. 
- i denotes the level of factor L
- j denotes the level of factor G 
- t denotes the level of factor E 
- k denotes the kth observation in cell or treatment (ijt)
μ = population mean
Li = access to agricultural extension services as a result of differences in location (Plateau, Kogi, Benue, and Nasarawa States).  This measures the main effect of location (state) 
Gj = Gender - this measures the main effect of gender, that is, access to agricultural extension services as a result of being a male or female.
Et = Level of formal education - this measures the main effect of education, that is, access to agricultural extension services as a result of his/her educational status (Non-formal education, Primary education, Secondary education, and Post-secondary education) 
LGij = interaction effect between location state and gender  
LEit = interaction effect between location (state) and educational status
GEit = interaction effect between gender and educational status
LGEijt = interaction of location (state), gender, and educational status
eijtk = error term 
The model hypothesizes that small-scale farmers’ access to agricultural extension services in the north central part of Nigeria depends on three factors: the location (state), gender, the farmers’ educational status, and the interaction of the factors. The location (state) has four (4) levels (Plateau, Kogi, Benue, and Nasarawa States) while gender has two levels (male and female). On the other hand, educational status has four (4) levels (Non-formal, Primary, Secondary, and Post-secondary education). By interpretation, the model states that a small-scale farmer’s access to agricultural extension services (Yijtk), depends on the state (location) in the north central zone where the farmer operates (Li), gender of the farmer (Gi), educational status of the farmer (Et), interaction of location (state) and gender (LGij),  interaction of location and educational status (LEit), interaction of gender and educational status (GEit), and the joint effect of location, gender and educational status  (LGEijt). The μ is the population mean, which has no effect on the scores obtained and does not contribute to any variation in the observed differences (Aggarwal, 2002). The error term in the model is given by eijtk. SPSS 16.0 was used to run the analysis, and mean separation was done using LSD (Field, 2005). It was tested at a 5 percent probability level. 
Results and Discussion
Analysis of Variance on the Effect of Location, Gender, and Educational Status on Access to Agricultural Extension Services
[bookmark: _Hlk29677739]Table 1 shows the results of the three-way mixed analysis of variance (ANOVA) done to assess the impact of location, gender, and educational status on access to agricultural extension services. The results indicated that access to extension services is significantly (p < .05) dependent on the location in which the farmer resides (Kogi, Nasarawa, Plateau, and Benue State). The result further shows that access to agricultural extension service is significantly (p > .05) independent of the gender (Male and Female) and the educational status of the farmer (Non-formal, Primary, Secondary, Post-secondary Education). Based on the results, mean separation was done, and the results are presented in charts (Fig. 1–5).
The result shows how the farmers generally rated access to extension services for each of the states (location). Here, emphasis is not on the gender and educational status of the farmers but on the location (state) in which the farmer resides. The question is thus asked: Irrespective of gender and educational status, does access to agricultural extension service depend on the location (state) in which the farmer resides? It tests the hypothesis which states that access to agricultural extension services does not significantly depend on the location in which the farmers reside. The result, F(3, 608) = 68.90, p = 0.00, indicated that access to agricultural extension service depended on the location in which the farmers reside, hence, the null hypothesis was rejected. Mean separation as shown in fig. 1 indicated that the state with the highest access to extension service is Kogi state, while Benue state has the lowest access to extension service. Farmers-herders’ conflict in Benue state has been on a steady rise, and as such, might cause a significant reduction in the access to extension services by the farmers.
The result shows how the farmers generally rated access to extension services for each gender type. Here, emphasis is not on the location and educational status of the farmers but on the gender type to which the farmers belong. The question is thus asked: Irrespective of location and educational status, does access to agricultural extension service depend on the type of gender (Male or Female) to which the farmer belongs? It tests the hypothesis which states that access to agricultural extension services does not significantly depend on the gender of the farmer. The result, F(1, 608) = 0.49, p = 0.49, indicated that the access to agricultural extension service does not depend on the gender type in which the farmers belong, either male or female, hence the null hypothesis was accepted. Mean separation, as shown in fig. 2, indicated that there is no significant difference in access to extension service between the two genders. This could be a result of women actively involved in agricultural production.
The result shows how the farmers generally rated access to extension services for each of the educational statuses. Here, emphasis is not on the gender and location of the farmers but on the level of formal education attained by the farmers. The question is thus asked: Irrespective of gender and location, does access to agricultural extension service depend on the formal education status of the farmers? It tests the hypothesis which states that access to agricultural extension services does not significantly depend on the level of formal education attained by the farmers. The result, F(3, 608) = 1.11, p = 0.35, indicated that the access to agricultural extension service does not depend on the formal education status of the farmer, hence, the null hypothesis was accepted. Mean separation, as shown in fig. 3, indicated that there is no significant difference in access to extension service amongst the different educational statuses. 
[bookmark: _Hlk29737664][bookmark: _Hlk29737682]The interaction between location and gender. Here, the question states thus: Is the access to agricultural extension services in each state (location) the same for each gender? It tests the hypothesis, which states that there is no significant interaction effect of access to extension services for location and gender type. The result, F(3, 608) 1.68, p = .17, showed that there was no significant (p > .05) interaction effect between access to agricultural extension service for all the states (location) and gender of the farmer, which means the null hypothesis is accepted.
The interaction between location and educational status. Here, the question states thus: Is the access to agricultural extension service in each state (location) the same in each educational status? It tests the hypothesis which states that there is no significant interaction effect of access to extension service for location and educational status. The result, F(9, 608) 1.94, p = .04, showed that there was a significant (p < .05) interaction effect between access to agricultural extension service for all the states (location) and the farmers’ level of education, hence the null hypothesis is rejected.
The interaction between gender and educational status. Here, the question states thus: Is the access to agricultural extension service in each gender category the same in each educational status? It tests the hypothesis which states that there is no significant interaction effect of access to extension service for gender type and educational status. The result, F(3, 608) 0.53, p = .66, showed that there was no significant (p > .05) interaction effect between access to agricultural extension service for all gender types and the level of education of the farmers, hence, the null hypothesis is rejected.
The interaction between location, gender, and educational status. Here, the question states thus: is the access to agricultural extension service in each state (location) the same for each gender, as well as in each of the educational statuses? It tests the hypothesis which states that there is no significant interaction effect of access to extension service for location, gender type, and the level of farmers’ education. The result, F(9, 608) 1.92, p = .04, showed that there was significant (p < .05) interaction effect between access to agricultural extension service for all the states (location), gender type of the farmer and the level of education of the farmers, hence the null hypothesis is rejected.
Table 1: ANOVA results of small-scale farmers’ access to agricultural extension services 
	Sources of variation 
	Df
	SS
	MS
	F-cal
	P-value

	Location (State)
	3
	239.79
	79.93
	68.90
	.00

	Gender
	1
	0.56
	0.56
	0.49
	.49

	Educational status
	3
	3.84
	1.28
	1.11
	.35

	Location (State)*gender
	3
	5.83
	1.94
	1.68
	.17

	Location (State)*educational status
	9
	20.19
	2.24
	1.94
	.04

	Gender*educational status
	3
	1.86
	0.62
	0.53
	. 66

	Location*gender*edu status
	9
	20.03
	2.23
	1.92
	 .04

	Error 
	608
	703.95
	1.16
	
	


Source: Field data analysis, 2025.
Farmers’ Rating of Access to Agricultural Extension Service in Each State
Fig. 1 below shows the different ratings based on access to agricultural extension services across the states. Extension service is key in improving the productivity of farmers, as low access to important services like agricultural extension will have consequences on the productivity of the farmer in those locations. The data reveals there is a low level of access to extension education in north central Nigeria, the diagram further shows Kogi state has better access to extension service in north central Nigeria with a mean response of 2.23, there is no significant difference in the level of access to extension service in both Nasarawa and Plateau State but Nasarawa state has higher access to extension service than Plateau State while Benue has the least access to agricultural extension service in north central Nigeria with a mean response of 0.69. 
The low access to agricultural extension services in Benue and Plateau states might be a result of the incessant farmers-herders’ conflict in those states, which will hamper the discharge of duties by the extension agents in the state (Amnesty international report, 2018). This result validates Ifejika et al. (2019) findings as their result established insufficient extension agents to effectively cover the large farm families, it further stated that the extension agents charged with the task of divulging extension education are decreasing, being over laboured and unequipped to reach out to increasing millions of men, women and youths attracted to modern agribusiness in the north central zone. This shows that low access to extension education is due to the inadequate extension agents available. Olaolu et al. (2018) on e-readiness of Benue State Agricultural Development Projects (ADP) in the north central zone empirically manifest their non-readiness for e-extension services due to low perception of Information and Communication Technology (ICT) despite availability of ICT infrastructure, and competent staff to manage such innovation in the extension agency. As e-extension is the most convenient means of educating the farmers due to the advances in Information and Communication Technology.

Fig 1: Farmers’ rating of access to agricultural extension service in each state (pooled data)
Note: Means with the same alphabet do not significantly differ from each other 
Source: Field data analysis, 2025.
Farmers’ Rating of Access to Agricultural Extension Service by Gender
Fig. 2 below reveals the ratings of access to agricultural extension services by gender type. It shows that there is no significant difference in the level of access to extension services by the farmers due to the type of gender they belong to, however, the male gender has a higher level of access than the female gender. This means that regardless of gender, there is an equal level of access to extension services in north central Nigeria. This is an improvement from what was obtainable decades ago when males dominated farming operations. Akintobi and Aimienoho (2020) posited that females are more involved in agricultural livelihood in some part of FCT Abuja than the male gender, Mohammed and Abdulquadri (2012) confirms this assertion in their report that male involvement in agriculture continued to decline from 68% to about 64% from 2006 while the involvement of female in agriculture was on the increase, rose from 32% in 1995 to 36% in 2006. The implication of this is that, despite the current global food crisis, Nigeria men especially the youth who are supposed to embrace farming are neglecting agriculture and probably migrating from the rural village to the cities in search of white-collar jobs, while the women remain and engaged in agriculture despite their dual roles as farmers and mothers (Akintobi, 2020).


Fig 2: Farmers’ rating of access to agricultural extension service by gender (pooled data)
Note: Means with the same alphabet do not significantly differ from each other 
Source: Field data analysis, 2025.
Farmers’ Rating of Access to Agricultural Extension Service by Educational Status
Fig. 3 below reveals the level of access to extension service in relation to the farmer’s level of education, the result reveals there is no significant difference in the access to agricultural extension service among farmers with secondary and post-secondary level of education but the farmers with secondary education has more access than the other levels of education, access to extension service is lower with the farmers with primary education and those with no formal education respectively. There is no significant difference in access to extension services among the farmers with primary and no formal education. This result shows there is an increase level of access with increasing education status. Farmers with higher formal education understands the importance of agricultural extension service and as such seeks and accept its professional advice this in line with Bawa, Donye and Nuhu (2010) which imply that education has major effect on the level of awareness and adoption of agricultural innovations among the farmers, literate farmers are expected to be more innovative because of their ability to obtain and comprehend information more quickly and their ability to take more risk. 

Fig 3: Farmers’ rating of access to agricultural extension service by Edu Status (pooled data)
Note: Means with the same alphabet do not significantly differ from each other 
Source: Field data analysis, 2025
Gender Access to Agricultural Extension Service in Each State
Fig. 4 below reveals the level of access to extension service in each state based on gender type, and the result reveals there is no significant difference in gender access to agricultural extension service in all of the states this means that both male and female farmers in north central Nigeria has an almost equal access to extension service. The result further shows that in Plateau State, the male gender has more access to extension services than the female, but the difference is insignificant. Kogi State showed that the female farmers have the highest access in North Central Nigeria. Nasarawa state men have more access than the women, while Benue state shows the least state with access to extension services for both males and females. This is in line with Ragasa et al. (2013), who reported that women are less likely to have access to extension services than their male counterparts.


Fig 4: Gender access to agricultural extension service in each state
Note: Means with the same alphabet do not significantly differ from each other 
Source: Field data analysis, 2025
Gender Access to Agricultural Extension Service in Each Educational Category
Fig 5 below reveals the level of access to extension education based on gender type in each education category, the result reveals there is no significant different in the gender access to agricultural extension education in each education category, this means all gender type in all of the education category has an equal access to agricultural extension education in north central Nigeria. However, in the non-formal and primary education category, male farmers have better access to extension education than females, while females have better access to agricultural extension education at the secondary and post-secondary level of education. An increasing level of education is proportional to an increased ability to obtain and comprehend information more quickly. The implication of this is that educated farmers have a better chance at improving their productivity than the less educated because the highly educated can seek and put to good use the extension service.

Fig 5: Gender access to agricultural extension service in each educational category 
Note: Means with the same alphabet do not significantly differ from each other 
Source: Field data analysis, 2025
[bookmark: _Hlk31308645]Conclusion and Recommendation
[bookmark: _Hlk195378253]From this study, it is concluded that the small-scale farmers in north central Nigeria generally do not have access to quality extension services. Kogi State has the highest access to extension services while Benue State has the lowest access to extension services. Also, there is no significant difference in the level of access to extension service between male and female farmers, but male has more access, and educational level has a positive correlation in having access to extension service in the study area. 
Based on the findings of the study, it is therefore recommended that the government should eradicate insecurity challenges in north central Nigeria, and the extension service department of both the state and federal government agricultural development bodies be revamped to improve their service delivery.
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Male	[VALUE]a
[VALUE]a
[VALUE]a
[VALUE]a

Non-formal	Primary	Secondary	Post-secondary	EDUCATIONAL STATUS	1.75	1.6879999999999999	1.788	1.788	Female	[VALUE]a
[VALUE]a
[VALUE]a
[VALUE]a

Non-formal	Primary	Secondary	Post-secondary	EDUCATIONAL STATUS	1.5129999999999999	1.64	1.83	1.8	
Mean Response




[VALUE]a
[VALUE]b
[VALUE]b
[VALUE]c

Kogi	Nasarawa	Plateau	Benue	STATES	2.2309999999999999	2.1059999999999999	1.869	0.68799999999999994	
Mean Response



[VALUE]a
[VALUE]a

Male	Female	GENDER	1.7529999999999999	1.694	
Mean Response



[VALUE]a
[VALUE]a
[VALUE]a
[VALUE]a

Secondary	Post-secondary	Primary	Non-formal	EDUCATIONAL STATUS	1.806	1.794	1.663	1.631	
Mean Response



Male	[VALUE]a
[VALUE]a
[VALUE]a
[VALUE]a

Plateau	Kogi	Nasarawa	Benue	STATES	1.89	2.11	2.19	0.83	Female	[VALUE]a
[VALUE]a
[VALUE]a
[VALUE]a

Plateau	Kogi	Nasarawa	Benue	STATES	1.85	2.35	2.0299999999999998	0.55000000000000004	
Mean Response




